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(54) Tuner

(57)  An analogue single conversion tuner compris-
es a plurality of channels (1, 2, 3) for covering the whole
of a desired reception bandwidth. Each tuner comprises
an image reject mixer (18) connected to the tuner input
(4) by a single tracking filter (16), for example of the sin-
gle-tuned type.

[BAND VIg 16 o 15 )
[N 5 9 18 |

Single

IFOP!
fimit ttune.d o |
filter / \Iracking |

filter 4
. |
>l

2

9|

o

c |

<€

e
____________________ 4

24 l
T - IFOP |
a
C
= |
5 |
o4 ©
c
2 g

4 9

ol

<l

=

3
N R SR

t

l

OP|

tracking |

| filter |
| 2
| @ #
! S

. | >

| |

3 1 15

| =N
L A A

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 195 889 A2 2

Description

[0001] The present invention relates to an analogue
single conversion tuner, for example for use in television
tuners of television receivers and video cassette record-
ers.

[0002] Known analogue television tuners, for exam-
ple in television receivers and video cassette recorders,
are based on single conversion superheterodyne tech-
niques in which a required radio frequency channel un-
dergoes a single frequency conversion to an intermedi-
ate frequency before demodulation. In a typical applica-
tion of such a tuner, the received bandwidth may be from
about 50 to about 900 MHz or a substantial portion
thereof and the intermediate frequency (IF) is typically
in the region of 30 to 50 MHz, depending on which re-
gional modulation standard is applied. Also, received
channels may vary widely in received signal strength de-
pending upon distance from a transmitter and this is re-
ferred to as the "far near effect".

[0003] Because ofthe use of a single conversion tech-
nique and because the IF is substantially less than the
transmitted band, the image frequency is within the
transmitted band at a frequency which may be occupied
by another channel. Because of the far near effect, this
undesired channel may be of greater amplitude than the
desired channel.

[0004] Groups of channels tend to be transmitted in
clusters which occupy a smaller part of the received
bandwidth. Although provision may be made for spatial-
ly separating such channels so that they are much less
likely to interfere with each other, this is not always the
case. In any case, the far near effect may result in strong
potentially interfering channels occupying neighbouring
frequencies to desired channels.

[0005] Itis thus a requirement for such tuners to pro-
vide sufficientimage rejection and cross modulation and
intermodulation protection from interfering signals. In
known television tuners, this is achieved by pre-filtering
the received channels so that substantially only the de-
sired channel is supplied to the frequency changing mix-
er. Provided potentially interfering signals are sufficient-
ly attenuated, the desired channel can be selected and
demodulated with acceptable performance. Such pre-
filtering is provided by a plurality of filters between the
mixer and the input to the tuner. However, because the
tuner must be capable of tuning so as to select different
channels, the filters must also be capable of tuning and
must track the frequency of the local oscillator whose
signal is also supplied to the mixer.

[0006] In practice, using low cost varactor diodes for
performing the tuning function, a tuning range of only
one or maybe 1.2 octaves can be achieved. It is there-
fore common practice to divide a tuner into three de-
pendent channels for providing adequate frequency
coverage of the whole received bandwidth within which
desired channels may occur. Each of these independent
channels requires its own tracking filters.
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[0007] The local oscillator frequency also lies within
the received bandwidth and it is therefore necessary to
suppress re-radiation of the local oscillator signal from
the tuner so as to prevent interference with other tuners.
This is generally achieved by a further tracking filter for
suppressing the local oscillator re-radiation.

[0008] A typical known type of single conversion tel-
evision tuner thus contains three independent channels
or bands, each of which has two sets of tracking filters
which must provide sufficiently high Q to attenuate
neighbouring potentially interfering channels (in the
case of image filtering) and little or no attenuation to the
desired channel (in the case of the local oscillator sup-
pression filter). All of these filters must accurately track
the frequency of the local oscillator.

[0009] The required tracking accuracy may be
achieved by alignment during production of the televi-
sion tuner or by some form of automatic alignment al-
gorithm within the tuner. Production alignment requires
an iterative adjustment during production whereas au-
tomatic alignment requires an iterative adjustment dur-
ing use of a tuner. Both techniques involve significant
costs.

[0010] Figure 1 of the accompanying drawings illus-
trates the architecture of a typical known type of ana-
logue television tuner, for example as disclosed in. "Col-
our Television" by Hutson, Shepherd and Brice, McGraw
Hill, p104, ISBN 0-07-084199-3. The tuner comprises
three channels or bands 1, 2, 3 of substantially identical
arrangement or architecture but differing in the frequen-
cy ranges which they cover. The first channel 1 is de-
signed to cover the band V1, the second channel 2 is
designed to cover the band V3 and the third channel 3
is designed to cover the band U. Because the channels
are substantially identical, only channel 1 will be de-
scribed, channels 2 and 3 having the same structure. A
tuner input 4 is connected to the inputs of the channels
1 to 3. In channel 1, the input is connected to a band
limit filter 5 which limits the incoming bandwidth to the
range covered by the channel 1. The band limit filter 5
can therefore have a fixed frequency response and, in
particular, is not required to track the local oscillator fre-
quency.

[0011] The output of the filter 5 is supplied to a single-
tuned tracking filter 6 whose frequency is controlled by
a varactor diode 7 in response to a tuning voltage sup-
plied to an input 8. The filter 6 tracks the local oscillator
frequency so as to suppress re-radiation of the local os-
cillator signal without substantially attenuating the de-
sired channel.

[0012] The output of the filter 6 is supplied via an au-
tomatic gain control circuit 9 to a double-tuned tracking
filter 10 which is tuned by varactor diodes 11 and 12 in
accordance with the tuning voltage at the input 8. The
filter 10 is an image reject filter for rejecting the image
channel and has a bandwidth which is centred on the
frequency of the desired channel with a -3dB bandwidth
marginally greater than the bandwidth of the desired
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channel. The output of the filter 10 is supplied to a mixer
13 which also receives the local oscillator signal from a
local oscillator 14 which is tuned by a varactor diode 15
controlled by the control voltage at the input 8. The local
oscillator frequency is generally equal to the radio fre-
quency of the desired channel plus the intermediate fre-
quency. The capacitances of the varactor diodes 7, 11,
12 and 15 vary in accordance with the tuning voltage
and change the resonant frequencies of the networks
with which they are associated. As is known, the reso-
nant networks are aligned during manufacture such
that, over the tuning voltage range, the centre frequen-
cies of the various networks maintain the correct relative
values or alignment.

[0013] This type of tuner has several disadvantages.
For example, the radio frequency path between the in-
put and the mixer of each channel or band 1, 2, 3 con-
tains at least two tracking filters. The tracking filters must
be aligned during manufacture or a dynamic alignment
algorithm must be provided to maintain alignment during
operation. Both techniques involve substantial cost. Al-
so, in order to achieve the appropriate alignment, the
varactor diodes 7, 11, 12, 15 must be well-matched. This
increases component cost and causes difficulties in se-
lecting a replacement diode if one of the diodes fails dur-
ing use.

[0014] According to a first aspect of the invention,
there is provided an analogue single conversion tuner
comprising an image reject mixer, characterised by a
single tracking filter between the mixer and a tuner input.

[0015] The single tracking filter may be a bandpass
filter.

[0016] The single tracking filter may be single-tuned.
[0017] An automatic gain control circuit may be dis-

posed between the mixer and the single tracking filter.
[0018] A fixed-tuned band limit filter may be disposed
between the single tracking filter and the tuner input.
[0019] According to a second aspect of the invention,
there is provided a television tuner comprising at least
one tuner according to the first aspect of the invention.
[0020] According to a third aspect of the invention,
there is provided a television receiver comprising a tel-
evision tuner according to the second aspect of the in-
vention.

[0021] According to a fourth aspect of the invention,
there is provided a video cassette recorder comprising
a television tuner according to the second aspect of the
invention.

[0022] It is thus possible to provide a tuner of simpli-
fied construction and reduced cost. By reducing the re-
quired selectivity ahead of the mixer, a relatively coarse
production alignment may be used, thus reducing the
cost of production alignment and removing the need for
automatic alignment during use, which also reduces the
cost. No image reject filtering is required and a single
relatively low Q tracking filter is provided ahead of the
mixer. Provided the mixer has a sufficiently wide dynam-
ic range, acceptable performance can be achieved with
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a significant reduction in cost and increased ease of
manufacture as compared with known tuner architec-
tures.

[0023] The invention will be further described, by way
of example, with reference to the accompanying draw-
ings, in which:

Figure 1 is a block schematic diagram of a known
type of analogue single conversion television tuner;
and

Figure 2 is a block schematic diagram of an ana-
logue single conversion television tuner constituting
an embodiment of the invention.

[0024] Like reference numerals refer to like parts in
the drawings.

[0025] The tuner of Figure 2 comprises the three
bands or channels 1, 2, 3 as in the tuner of Figure 1.
Again, as the three channels are substantially identical
other than for their frequency coverage, only the chan-
nel 1 will be described.

[0026] The channel 1 shown in Figure 2 differs from
that shown in Figure 1 in that the single-tuned image
reject filter 6 and the associated diode are omitted, as
are the double-tuned tracking filter 10 and associated
diodes 11 and 12. Instead, a single-tuned tracking filter
16 is disposed between the band limit filter 5 and the
AGC circuit9. Thefilter 16 is aligned to the desired chan-
nel and is required to track with the local oscillator fre-
quency. However, because the filter 16 is of relatively
low Q type, the alignment can be relatively coarse be-
cause the roll-off in frequency response is relatively
shallow so that misalignments during tracking do not
significantly affect the performance of the tuner.

[0027] The channel 1 shown in Figure 2 also differs
from that shown in Figure 1 in that the mixer 13 is re-
placed by an image reject mixer 18 whose operation is
such as to reject the image channel and so substantially
prevent interference therewith. The use of an image re-
ject mixer thus allows image reject filtering to be omitted.
Image reject mixers are known and a typical example is
disclosed in J. C. Rudell, J. J. Ou, T. Cho, G. Chien, F.
Brianti, J. Weldon and P. R. Gray, "A1.9 Ghz Wide-Band
IF Double Conversion CMOS Integrated Receiver for
Cordless Telephone Applications”, J. Solid-State Cir-
cuits, Vol 32 No. 12, December 1997, the contents of
which are incorporated herein by reference.

[0028] By using an image reject mixer 18 having a
very wide dynamic range, the effect of products of rela-
tively high amplitude interference channels passing to
the mixer 18 because of the reduced selectivity ahead
of the mixer can be reduced to a sufficient extent to pro-
vide acceptable performance. Thus, in addition to being
of the image reject type, the mixer is required to produce
low levels of intermodulation and cross modulation ef-
fects even in the presence of relatively high potentially
interfering signals.
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[0029] This arrangement allows the cost of the tuner

to be significantly reduced compared with known types

of tuner, for example as shown in Figure 1. For example,

a significant number of active devices may be omitted
from the tuner, thus reducing its complexity. Also, align- %
ment requirements are substantially reduced because
only a single tracking filter is required to be aligned
coarsely with the local oscillator. Also, it is not necessary

for the varactor diodes 15 and 17 to be accurately
matched, thus reducing the cost of the components and 70
reducing the difficulty in effecting repairs if a varactor
diode needs to be replaced.

Claims 15

1. Ananalogue single conversion tuner comprising an
image reject mixer (18), characterised by a single
tracking filter (16, 17) between the mixer (18) and a
tuner input (4). 20

2. Atunerasclaimedinclaim 1, characterised in that
the single tracking filter (16, 17) is a bandpass filter.

3. A tuner as claimed in claim 1 or 2, characterised 25
in that the single tracking filter (16, 17) is single-
tuned.

4. A tuner as claimed in any one of the preceding
claims, characterised in that an automatic gain 30
control circuit (9) is disposed between the mixer
(18) and the single tracking filter (16, 17).

5. A tuner as claimed in any one of the preceding
claims, characterised in that a fixed-tuned band 35
limit filter (5) is disposed between the single tracking
filter (16, 17) and the tuner input (4).

6. A television tuner characterised by at least one
tuner (1, 2, 3) as claimed in any one of the preceding 40
claims.

7. Atelevision receiver characterised by a television
tuner as claimed in claim 6.

45
8. A video cassette recorder characterised by a tel-
evision tuner as claimed in claim 6.
50
55
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